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(57) ABSTRACT

An image recording apparatus including a sheet supplier con-
figured to supply a recording medium, a first conveyor con-
figured to convey the recording medium supplied from the
sheet supplier in a conveying direction, and a recording por-
tion configured to record an image on the recording medium
conveyed by the first conveyor may further include a control-
ler configured to detect an orientation of the recording
medium with respect to the conveying direction while the
recording medium is conveyed and change a conveying speed
of the recording medium conveyed by the first conveyor
depending on the detected orientation of the recording
medium.
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1
IMAGE RECORDING APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

The present application is a continuation of U.S. patent
application Ser. No. 13/616,647 filed Sep. 14, 2012, which
claims priority from Japanese Patent Application No. 2011-
257680, which was filed on Nov. 25, 2011. The contents of the
above noted applications are hereby incorporated by refer-
ence in their entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an image recording appa-
ratus which records an image on a recording medium.

2. Discussion of Related Art

An image recording apparatus usually includes a conveyor
for conveying a recording medium and an image is recorded
on a recording medium conveyed by the conveyor. In the
recording medium conveyed by the conveyor, a probability of
occurrence of a paper jam differs depending on an orientation
of the recording medium during conveying. Specifically, it is
known that, in a case where an envelope having a flap portion
is conveyed in a state in which the flap portion is a down-
stream end portion of the envelope in a conveying direction,
the probability of occurrence of the paper jam is greater than
that in a case where the envelope is conveyed in a state in
which the flap portion is an upstream end portion of the
envelope in the conveying direction. Therefore, a conven-
tional printer is constructed such that, while printing on an
envelope, the envelope is conveyed in a state in which a flap
portion is an upstream end portion of the envelope in the
conveying direction.

SUMMARY OF THE INVENTION

In the conventional printer, the occurrence of the paper jam
can be restrained because the envelope is conveyed in the state
in which the flap portion is the upstream end portion of the
envelope in the conveying direction of the envelope. How-
ever, a user needs to set the envelope on a tray in such a way
that the envelope is conveyed in the state in which the flap
portion is the upstream end portion of the envelope in the
conveying direction of the envelope, leading to inconvenience
for the user. On the other hand, in a case where the envelope
is conveyed in a state in which the flap portion is the down-
stream end portion of the envelope in the conveying direction
of the envelope, it is possible that the paper jam occurs.

Further, the probability of occurrence of the paper jam in
some recording sheets other than the envelope differs depend-
ing on an orientation of the recording sheet while the record-
ing sheet is conveyed. Explained in detail, each recording
sheet has a direction of paper fiber. In a case where the
recording sheet is conveyed in such a way that the direction of
paper fiber coincides with the conveying direction, the paper
jam hardly occurs because the recording sheet is conveyed in
such a way that the direction of paper fiber of the recording
sheet coincides with the conveying direction. On the other
hand, in a case where the recording sheet is conveyed in such
a way that the direction of paper fiber is different from the
conveying direction, the paper jam easily occurs.

It is therefore an object of the present invention to provide
an image recording apparatus to restrain the paper jam and
record an image on a recording sheet, even if the recording
sheet is set in any orientation.
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In order to achieve the above-mentioned object, according
to the present invention, there is provided an image recording
apparatus comprising: a sheet supplier configured to supply a
recording mediumy; a first conveyor configured to convey the
recording medium supplied from the sheet supplier in a con-
veying direction; a recording portion configured to record an
image on the recording medium conveyed by the first con-
veyor; and a controller configured to detect an orientation of
the recording medium with respect to the conveying direction
while the recording medium is conveyed and change a con-
veying speed of the recording medium conveyed by the first
conveyor depending on the detected orientation of the record-
ing medium.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features, advantages and tech-
nical and industrial significance of the present invention will
be better understood by reading the following detailed
description of a preferred embodiment of the invention, when
considered in connection with the accompanying drawings,
in which:

FIG. 1 is a cross-sectional view schematically showing a
structure of a Multifunction Peripheral (MFP) as one embodi-
ment of the present invention;

FIG. 2 is a block diagram schematically showing a struc-
ture of a controller of the MFP;

FIG. 3 is a flow chart showing a first half of a print control
program depending on an orientation of an envelope;

FIG. 4 is flow chart showing a latter half of the print control
program depending on the orientation of the envelope;

FIG. 5 is a flow chart showing a sheet-orientation deter-
mining subroutine implemented in the print control program
shown in FIG. 3; and

FIG. 6 is a flow chart showing an image-recording control
program depending on a direction of paper fiber of a record-
ing sheet.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

There will be described in detail an embodiment and a
modified embodiment of the invention with reference to the
drawings.

[Structure of MFP 10]

There will be described a Multi Function Peripheral (MFP)
10 as one embodiment of the present invention with reference
to FIGS. 1 and 2. The MFP 10 has various functions including
a facsimile machine function, a printer function, a scanner
function, a copier function, and so forth. The MFP 10
includes a printer portion 22 inside of a casing 20, and the
printer portion 22 performing the printer function is an
example of an image recording apparatus to which the present
invention is applied. In other words, functioning portions
which respectively perform the facsimile machine function,
the scanner function, the copier function and so on are not
essential to realize the present invention, so that descriptions
about those functioning portions will be omitted. In the
present embodiment, a left side, a right side, a front side, a
rear side (a backside), an upper side and a lower side in FIG.
1 respectively indicate a front side, a rear side (a backside), a
right side, a left side, an upper side and a lower side in the
MFP 10.

There is formed an opening 24 in a front side wall of the
casing 20 of'the MFP 10, and a sheet-supply tray 30 is attach-
able to and detachable from the opening 24 in a front-rear
direction. The sheet-supply tray 30 can accommodate various
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kinds of recording sheets (an example of a recording medium)
and supplies the recording sheets to the printer portion 22 in
a state in which the sheet-supply tray 30 is inserted into the
casing 20. The recording sheets include regular papers, inkjet
papers, envelopes, postcards, and so forth.

The printer portion 22 includes, in addition to the sheet-
supply tray 30, a sheet supplier 32 (an example of a sheet
supplier) which supplies the recording sheet backward from
the sheet-supply tray 30, an inkjet-type recording portion 36
(an example of a recording portion) which records an image
on the recording sheet supplied by the sheet supplier 32, a
sheet-discharge tray 38 which accommodates the recording
sheet on which an image has been recorded. In the printer
portion 22, there is formed a conveying path 40 through
which the recording sheet is conveyed from the sheet-supply
tray 30 to the sheet-discharge tray 38 via the recording portion
36.

The sheet supplier 32 is for supplying the recording sheets
and so on that are placed in the sheet-supply tray 30 to the
conveying path 40. The sheet supplier 32 includes a sheet-
supply roller 50 and a sheet-supply arm 52. The sheet-supply
arm 52 is disposed above the sheet-supply tray 30 and is
rotatable (pivotable) about a shaft 54 as a rotary (pivot) shaft.
An end portion of the sheet-supply arm 52 supports the sheet-
supply roller 50 so as to be rotatable. The sheet-supply roller
50 is held in contact with the recording sheet placed in the
sheet-supply tray 30.

The sheet-supply roller 50 is rotated by transmission of a
drive force of a conveyor motor 56 (shown in FIG. 2) via a
drive transmission mechanism (not shown). When the sheet-
supply roller 50 is rotated in a state in which the sheet-supply
roller 50 is held in contact with the recording sheet, an upper-
most one of the recording sheets is fed backward. There is
formed an inclined separating plate 58 on a rear end of the
sheet-supply tray 30, and the recording sheet is guided to the
conveying path 40 by the inclined separating plate 58.

The conveying path 40 is defined by (1) a curved path 60
which extends in a curved way from a vicinity of an upper end
of'the inclined separating plate 58 to a rear side of the record-
ing portion 36 and (2) a straight path 62 which extends in a
straight way from the rear side of the recording portion 36 to
the sheet-discharge tray 38. The recording sheet is turned
(makes a U-turn) from a lower side in the casing 20 to an
upper side therein through the curved path 60 and conveyed to
an upstream side of the recording portion 36 in a conveying
direction. On the rear side of the recording portion 36, there is
disposed a first conveyor 64 (an example of a first conveyor).
The first conveyor 64 is configured to convey the recording
sheet supplied by the sheet supplier 32 in the conveying
direction. In the present embodiment, the conveying direction
is adirection in which the recording sheet is moved by the first
conveyor 64 while the recording portion 36 records an image
on the recording sheet, and, in FIG. 1, is a direction in which
the recording sheet is moved from a rear portion of the MFP
10 to a front portion thereof (a direction from the right side to
the left side in FIG. 1), and the upstream side of the recording
portion 36 in the conveying direction is located at a rear side
of the recording portion 36.

The first conveyor 64 includes a first conveyor roller 66 and
apinch roller 68. The pinch roller 68 is slidable in a direction
in which the pinch roller 68 moves toward and away from the
first conveyor roller 66, and is held in pressure contact with
the first conveyor roller 66 by a coil spring (not shown). The
recording sheet conveyed through the curved path 60 is
inserted between the first conveyor roller 66 and the pinch
roller 68. The first conveyor roller 66 is rotated by a drive of
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the conveyor motor 56 (shown in FIG. 2) and cooperates with
the pinch roller 68 to convey the recording sheet to the record-
ing portion 36.

The recording sheet conveyed by the first conveyor 64 is
supported by a platen 70 that is located at a front side of the
first conveyor 64. The recording portion 36 is located above
the platen 70 and the recording sheet is conveyed between the
platen 70 and the recording portion 36.

The recording portion 36 includes a carriage 74 which
carries a recording head 72 and reciprocates in a main scan-
ning direction by a drive of a carriage motor 76 (shown in
FIG. 2). In the present embodiment, the main scanning direc-
tion is a direction perpendicular to the conveying direction of
the recording sheet. To the recording head 72, colors of inks
including cyan (C), magenta (M), yellow (Y), and black (K)
are supplied from corresponding ink cartridges (not shown).
On a lower surface of the recording head 72, there are dis-
posed a plurality of nozzles (not shown) corresponding to the
respective colors of inks, and the respective colors of inks are
ejected as tiny droplets of ink from the nozzles. An image is
thus recorded on the recording sheet supported on the platen
70. Instead of the inkjet-type, the recording portion 36 may be
applicable to various recording types such as an electropho-
tographic-type.

On a front side of a lower surface of the carriage 74, an
optical sensor 78 (an example of a detector) is disposed. The
optical sensor 78 is for determining whether the recording
sheet exists below the optical sensor 78 and is used in a case
of measuring a width of the recording sheet, i.e., a length of
the recording sheet in a direction perpendicular to the con-
veying direction.

Further, there is disposed a second conveyor 80 (an
example ofa second conveyor) on a front side of the recording
portion 36 and the platen 70. The second conveyor 80
includes a second conveyor roller 82 and a spur roller 84. The
spur roller 84 is slidable in a direction in which the spur roller
84 moves toward and away from the second conveyor roller
82, and is held in pressure contact with the second conveyor
roller 82 by a coil spring (not shown). The second conveyor
roller 80 is rotated by a drive of the conveyor motor 56 (shown
in FIG. 2) and cooperates with the spur roller 84 to convey the
recording sheet on which an image has been recorded to a
front side. The recording sheet on which the image has been
recorded is thus discharged onto the sheet-discharge tray 38
located on the front side of the second conveyor 80.

The printer portion 22 further includes a controller 90 (an
example of a controller) shown in FIG. 2. The controller 90
includes a CPU 92, a ROM 94, a RAM 96 and an EEPROM
98 and is connected to an ASIC (Application Specific Inte-
grated Circuit) 102 via a bus 100.

The ROM 94 stores programs for the CPU 92 to control
various operations of the MFP 10. The RAM 96 temporarily
stores various data that are used when the programs are
executed. The EEPROM 98 stores settings and so forth that
should be kept stored after a power turns off.

To the ASIC 102, a head control circuit 104, a drive circuit
106, a drive circuit 108, rotary encoders 110, 111, a linear
encoder 112 and the optical sensor 78 are connected.

The head control circuit 104 controls a drive of the record-
ing head 72 based on print data of the CMYK type inputted
from the ASIC 102. The drive circuit 106 drives the conveyor
motor 56 based on a signal and so on inputted from the ASIC
102, and a drive force of the conveyor motor 56 is transmitted
to the sheet-supply roller 50, the first conveyor roller 66 and
the second conveyor roller 80. The drive circuit 108 drives the
carriage motor 76 based on a signal and so on inputted from
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the ASIC 102, and the carriage reciprocates in the main scan-
ning direction by the drive of the carriage motor 76.

The rotary encoder 110 measures a number of rotation of
the first conveyor roller 66 and detects a conveying amount of
the recording sheet, and the rotary encoder 111 measures a
number of rotation of the second conveyor roller 82 and
detects a conveying amount of the recording sheet. The con-
troller 90 controls an operation of the conveyor motor 56
based on the detection results by the rotary encoders 110, 111.
The linear encoder 112 detects a movement amount of the
carriage 74 reciprocating in the main scanning direction. The
controller 90 controls an operation of the carriage motor 76
based on the detection result by the linear encoder 112.

Further, the optical sensor 78 and the linear encoder 112
measure the width of the recording sheet, i.e., the length of the
recording sheet in the direction perpendicular to the convey-
ing direction. More specifically, in such a way that the linear
encoder 112 detects a range in which the optical sensor 78
detects an existence of the recording sheet in the direction
perpendicular to the conveying direction, opposite ends of the
recording sheet in the main scanning direction are detected,
and a distance between the opposite ends of the recording
sheet in the main scanning direction, i.e., the width of the
recording sheet is measured by the linear encoder 112.

[Image Recording by Printer Portion 22]

The printer portion 22 having the above-described struc-
ture records an image on the recording sheet. The image
recording on the recording sheet is publicly known, so that it
will be simply described as follows. First, the recording sheet
is supplied to the curved path 60 of the conveying path 40 by
the sheet supplier 32. The recording sheet conveyed through
the curved path 60 is conveyed between the recording portion
36 and the platen 70 by the first conveyor 64. When the optical
sensor 78 detects conveying of the recording sheet, the opera-
tion of the recording portion 36 is controlled such that an
upper portion of print data (an upper portion of print data
which corresponds to print data of an envelope positioned in
such a manner that a flap portion is located at an upper portion
of'the envelope) is recorded on a downstream end portion of
the recording sheet in the conveying direction. Then, the
recording sheet on which an image has been recorded is
conveyed by the second conveyor 80 to be discharged onto the
sheet-discharge tray 38.

Because operations of the sheet supplier 32, the first con-
veyor 64 and so on are thus controlled, an image is recorded
on the recording sheet. However, regarding a recording of a
letter such as an address on an envelope, i.e., a printing, a
special printing control is operated depending on an up and
down orientation of the envelope. In the special control, a
conveying speed of the envelope and an orientation of print
data are changed depending on the orientation of the envelope
conveyed. The control will be described in detail below.

The envelope has a gluing portion called a flap portion and
the flap portion is folded so as to function as a cover which
covers an opening of the envelope. Hereinafter, a print control
in a case where the envelope is conveyed in a state in which an
upstream end portion of the envelope in the conveying direc-
tion is the flap portion will be described. In the case where the
envelope is conveyed in the state in which the upstream end
portion of the envelope in the conveying direction is the flap
portion, the opening of the envelope faces to an upstream side
in the conveying direction, so that there is little possibility that
the envelope is jammed in the conveying path 40. Therefore,
in the case where the envelope is conveyed in the state in
which the upstream end portion of the envelope in the con-
veying direction is the flap portion, the envelope is conveyed
by the first conveyor 64 at a preset speed, more specifically, a
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speed at which the recording sheet such as a regular paper and
so forth except the envelope is conveyed. However, in the case
where the envelope is conveyed in the above-mentioned man-
ner, a printing starts from an end portion opposite to the flap
portion, so that the operation of the recording portion 36 is
controlled such that a lower portion of print data (a lower
portion of print data which corresponds to print data of an
envelope positioned in such a manner that a flap portion is
located at an upper portion of the envelope) is printed on the
end portion opposite to the flap portion. In other words, the
printing of the address and so on is performed on the envelope
based on print data that are rotated around by 180 degrees. An
orientation of the envelope in which the envelope is conveyed
in a state in which the upstream end portion of the envelope in
the conveying direction is the flap portion is an example of a
predetermined orientation in the present invention.

On the other hand, in a case where the envelope is conveyed
in a state in which a downstream end portion of the envelope
in the conveying direction is the flap portion, because the
opening of the envelope faces to a downstream side in the
conveying direction, it is possible that the opening of the
envelope is caught in the conveying path 40 and a jamming
occurs. Especially, after the downstream end portion of the
envelope, i.e., the flap portion passes the first conveyor 64, the
printing is then performed on the envelope, and until the flap
portion is nipped by the second conveyor 80, the flap portion
is not nipped by anything. Therefore, in a case where the
envelope is conveyed at a higher speed after the flap portion
has passed the first conveyor 64, it is possible that air intrudes
into an inside of the envelope through the opening of the
envelope. In this case, there is a possibility that the flap
portion is separated from the platen 70 and is not appropri-
ately nipped by the second conveyor 80. Accordingly, in the
case where the envelope is conveyed in the state in which the
downstream end portion of the envelope in the conveying
direction is the flap portion, the first conveyor 64 conveys the
envelope at a speed slower (lower) than the preset speed.
Since the envelope is conveyed at such a slower speed, the
jamming can be restrained.

Conveying of the envelope at the slower speed is performed
until the envelope is conveyed to the second conveyor 80. This
is because, when the envelope is nipped by the second con-
veyor roller 82 and the spur roller 84 of the second conveyor
80 located in the vicinity of a most downstream end portion of
the conveying path 40 in the conveying direction, a possibility
that the envelope is caught in the conveying path 40 is
reduced. Since the envelope is thus conveyed at the slower
speed only in a required area, a printing time can be short-
ened.

The orientation of the envelope being conveyed is deter-
mined based on the width of the envelope measured by the
optical sensor 78 and the linear encoder 112. More specifi-
cally, the envelope is conveyed to the downstream side in the
conveying direction, and, at a position where the downstream
end portion of the envelope in the conveying direction is
detected by the optical sensor 78, a width W1 of the envelope
is first measured by the optical sensor 78 and the linear
encoder 112. The envelope is then conveyed to the down-
stream side in the conveying direction from the above posi-
tion by a specific amount I, and, at a position where the
envelope is conveyed by the specific amount L., a width W2 of
the envelope is measured by the optical sensor 78 and the
linear encoder 112. The width W1 as a first measured value
and the width W2 as a second measured value are compared
with each other. In a case where the width W1 and the width
W2 are identical with each other, the orientation of the enve-
lope while conveying is determined as an orientation in which



US 9,139,390 B2

7

the envelope is conveyed in the state in which the upstream
end portion of the envelope in the conveying direction is the
flap portion. On the other hand, in a case where the width W1
is smaller than the width W2, the orientation of the envelope
while the envelope is conveyed is determined as an orienta-
tion in which the envelope is conveyed in the state in which
the downstream end portion of the envelope in the conveying
direction is the flap portion. Thus, the orientation of the enve-
lope while the envelope is conveyed can be appropriately
determined. The specific amount L can be any amount as long
as the specific amount L is smaller than a length of the enve-
lope in the conveying direction (a length of a portion of the
envelope except the flap portion in the conveying direction).
In the present embodiment, for example, in a case of an
envelope whose size is 240 mmx332 mm, the specific amount
L is 50 mm, and, in a case of an envelope whose size is 120
mmx235 mm, the specific amount L is 20 mm.

When the orientation of the envelope is determined, as a
result of conveying of the envelope to the downstream side by
the specific amount [ as mentioned before, there is a case
where a printing area of the envelope has passed the nozzles
of'the recording head 72. In other words, there is a case where
a part of the envelope on which an address should be printed
has passed a printable area that can be printed by the record-
ing head 72. In this case, the envelope is conveyed in an
opposite conveying direction to the upstream side in the con-
veying direction. An opposite conveying amount in the oppo-
site conveying direction is the same as the specific amount L.

Further, as a result of conveying of the envelope to the
downstream side by the specific amount [ when the orienta-
tion of the envelope is determined, there is a case where the
envelope is discharged from the first conveyor 64. In this case,
the envelope is conveyed in the opposite conveying direction,
but it is possible that, while the envelope is conveyed in the
opposite conveying direction, the jamming occurs in the first
conveyor 64. Therefore, when the envelope is conveyed in the
opposite conveying direction, the conveying speed is also
changed depending on the orientation of the envelope in the
opposite conveying direction. More specifically, in a case
where the envelope is conveyed in the opposite conveying
direction in a state in which a downstream end portion of the
envelope in the opposite conveying direction is the flap por-
tion of the envelope, i.e., in a case where the envelope is
conveyed in the opposite conveying direction such that the
flap portion of the envelope is positioned at the downstream
end portion of the envelope in the opposite conveying direc-
tion, the second conveyor 80 conveys the envelope at a speed
slower (lower) than the preset speed (described before) in the
opposite conveying direction. Accordingly, occurrence of the
jamming can be also restrained while conveying of the enve-
lope in the opposite conveying direction.

In a case where the conveying speed of the envelope is
changed, decreasing in an energizing amount (a current-car-
rying amount) to the conveyor motor 56 which drives the first
conveyor roller 66 of the first conveyor 64 or the second
conveyor roller 82 of the second conveyor 80 makes the
conveying speed of the envelope slower. Instead of adjusting
of the energizing amount to a motor, other various methods
for changing in the conveying speed may be adopted. More
specifically, a mechanism in which a gear ratio is changeable
may be adopted as a mechanism for transmitting of the drive
force of the conveyor motor 56 to the first conveyor roller 66
or the second conveyor roller 82, and the conveying speed of
the envelope can be changed by changing in the gear ratio.

Furthermore, in a case where the envelope is conveyed in
the conveying direction or in the opposite conveying direction
in the state in which the downstream end portion of the
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envelope in the conveying direction or in the opposite con-
veying direction is the flap portion, the conveying speed of the
envelope in the conveying direction or in the opposite con-
veying direction is made slower, as the width of the envelope,
the length of the envelope in the direction perpendicular to the
conveying direction or the opposite conveying direction,
increases. In other words, when the envelope is conveyed in
the conveying direction or in the opposite conveying direction
in the state in which the downstream end portion of the
envelope in the conveying direction or in the opposite con-
veying direction, the envelope having a greater width is con-
veyed at a slower speed in the conveying direction or in the
opposite conveying direction, compared to the envelope
whose width is small. Therefore, the jamming can be
restrained with more certainty.

[Control Program]|

The above-described printing control depending on the
orientation of the envelope is performed by implementing in
the CPU 92 of a control program shown in flow charts of
FIGS. 3 through 5. Hereinafter, the printing control depend-
ing on the orientation of the envelope will be described in
detail with reference to the flow charts of FIGS. 3 through 5.

In the control program, when an instruction of print pro-
cessing on the envelope is transmitted to the controller 90, the
envelope accommodated in the sheet-supply tray 30 is sup-
plied to the conveying path 40 by the sheet supplier 32 (step
1: hereinafter “step” is omitted and referred to as “S™, S1).
Then, the supplied envelope is, by control of the CPU 92,
conveyed at a normal speed, i.e., the preset speed described
before (S2).

In S3, a sheet-orientation determining subroutine shown in
FIG. 5is executed. In this subroutine, the CPU 92 determines
(judges) whether the envelope has been conveyed at a mea-
suring position where a width of the downstream end portion
of the envelope in the conveying direction can be measured
(S21). In other words, based on a signal from the optical
sensor 78, the CPU 92 determines whether the envelope exists
on the platen 70. Such determination whether the envelope
has been conveyed at the measuring position may be made
based on a detection value of the rotary encoder 110, i.e., a
conveying amount of the envelope by the first conveyor 62.

In a case where it is determined that the envelope has been
conveyed at the measuring position where the width of the
downstream end portion of the envelope in the conveying
direction can be measured (S21: YES), based on signals from
the optical sensor 78 and the linear encoder 112, the width W1
of'the envelope is measured by the CPU 92 (S22). Then, the
CPU 92 determines whether the envelope has been conveyed
by the specific amount L. from the measuring position where
the width W1 of the envelope is measured (S23). The detec-
tion value of the rotary encoder 110 is used for this determi-
nation.

In a case where it is determined that the envelope has been
conveyed by the specific amount L (S23: YES), based on the
signals from the optical sensor 78 and the linear encoder 112,
the width W2 of the envelope is measured by the CPU 92
(S24). In a case where the width W1 is smaller than the width
W2 (S25: YES), the CPU 92 sets a flag value of a sheet-
orientation flag F at 1 (S26). The sheet-orientation flag F is a
flag indicating the orientation of the envelope. In a case where
the flag value of the flag F is 1, it indicates that the envelope
is conveyed in the state in which the downstream end portion
of'the envelope in the conveying direction is the flap portion.
In a case where the flag value of the flag F is 0, it indicates that
the envelope is conveyed in the state in which the upstream
end portion of the envelope in the conveying direction is the
flap portion.
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On the other hand, in a case where the width W1 is not
smaller than the width W2 (S25: NO), the CPU 92 sets the flag
value of the sheet-orientation flag F at 0 (S27). After the flag
value of the sheet-orientation flag F is determined, the sub-
routine is ended and execution is returned to a main routine.

In S4 of the main routine, the CPU 92 determines whether
the printing area of the envelope has passed the printable area
that can be printed by the recording head 72. More specifi-
cally, in the case where the envelope has been conveyed by the
specific amount L, the CPU 92 determines whether print data
that should be printed on an area of the envelope correspond-
ing to the specific amount L. exist. The area of the envelope
corresponding to the specific amount L. is an area where the
length from the downstream end portion of the envelope in the
conveying direction is smaller than the specific amount L. In
a case where the flag value of the flag F is set at 0 in S27 and
in a case where a lower portion of the print data exists in the
area of the envelope corresponding to the specific amount L,
an affirmative determination is made. On the other hand, in a
case where the flag value of the flag F is set at 1 in S26 and in
a case where an upper portion of the print data exists in the
area of the envelope, an affirmative determination is made. In
a case where the printing area of the envelope has passed the
printable area by the recording head 72 (S4: YES), the CPU
92 determines whether the flag value of the sheet-orientation
flag F is 1 (S5). In a case where it is determined that the flag
value of the sheet-orientation flag F is set at 1 (S5: YES), by
the control of the CPU 92, the envelope is conveyed in the
opposite conveying direction to the upstream side in the con-
veying direction by the first conveyor 64 and the second
conveyor 80 at the normal speed, i.e., the same speed as the
preset speed described before (S6). On the other hand, in a
case where it is determined that the flag value of the sheet-
orientation flag F is 0 (S5: NO), by the control of the CPU 92,
the envelope is conveyed in the opposite conveying direction
to the upstream side in the conveying direction by the first
conveyor 64 and the second conveyor 80 at the speed slower
than the normal speed (S7). The conveying speed in S7 is
determined depending on the width W2 of the envelope mea-
sured in S24. This conveying speed in S7 is a predetermined
speed depending on the width W2 of'the envelope and is made
slower as the width W2 increases. Because the envelope is
conveyed in the opposite conveying direction at the speed
slower than the normal speed, even in a case where the flap
portion has passed the first conveyor 64 and is nipped only by
the second conveyor 80, such possibility is reduced that,
while the envelope is conveyed in the opposite conveying
direction, the flap portion is separated (distanced) from the
platen 70 and is not appropriately nipped by the first conveyor
64. In a case where the envelope is nipped by both of the first
conveyor 64 and the second conveyor 80, the envelope may be
conveyed in the opposite conveying direction by those con-
veyors 64, 80. In a case where the envelope is nipped by one
of the first conveyor 64 and the second conveyor 80, the
envelope may be conveyed in the opposite conveying direc-
tion only by the one of the first, second conveyors 64, 80.
Further, even in a case where the envelope is nipped by both
of the first conveyor 64 and the second conveyor 80, the
envelope may be conveyed in the opposite conveying direc-
tion only by driving of the first conveyor 64.

Then, the CPU 92 determines whether the envelope has
been conveyed in the opposite conveying direction by the
specific amount L (S8). A detection value of the rotary
encoder 111 is used for this determination. In a case where it
is determined that the envelope has not been conveyed in the
opposite conveying direction by the specific amount L. (S8:
NO), processing of S5 through S8 is repeatedly implemented.
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On the other hand, in a case where it is determined that the
envelope has been conveyed in the opposite conveying direc-
tion by the specific amount L. (S8: YES), or in a case where it
is determined that the printing area of the envelope has not
passed the printable area by the recording head 72 (S4: NO),
the CPU 92 determines whether the flag value of the sheet-
orientation flag F is 1 (S9). In a case where it is determined
that the flag value of the sheet-orientation flag F is 1 (S9:
YES), by the control of the CPU 92, the envelope is conveyed
by the first conveyor 64 to the downstream side in the con-
veying direction at the speed slower than the normal speed
(S10). The conveying speed in S10 is determined depending
on the width W2 of the envelope measured in S24. On the
other hand, in a case where it is determined that the flag value
of' the sheet-orientation flag F is 0 (S9: NO), by the control of
the CPU 92, the envelope is conveyed by the first conveyor 64
to the downstream side in the conveying direction at the
normal speed (S11).

The CPU 92 then determines whether the flag value of the
sheet-orientation flag F is 1 (S12). In a case where it is
determined that the flag value of the flag F is 1 (S12: YES), an
operation of the recording portion 36 is controlled by the CPU
92 such that the upper portion of the print data is printed on the
downstream end portion of the envelope in the conveying
direction (S13). In other words, an address is printed on the
envelope in an order from the upper portion of the print data
to the lower portion thereof. On the other hand, in a case
where it is determined that the flag value of the sheet-orien-
tation flag F is 0 (S12: NO), the operation of the recording
portion 36 is controlled by the CPU 92 such that the lower
portion of the print data is printed on the downstream end
portion of the envelope in the conveying direction (S14). In
other words, the print data are turned 180 degrees around, and
an address is printed on the envelope in an order from the
lower portion of the print data to the upper portion thereof.

Thereafter, the CPU 92 determines whether the envelope
has been conveyed to the second conveyor 80 (S15). In this
determination, in a case where the envelope has been con-
veyed by a predetermined amount, an affirmative determina-
tion is made. In a case where it is determined that the envelope
has been conveyed to the second conveyor 80 (S15: YES), the
CPU 92 determines whether the flag value of the sheet-ori-
entation flag Fis 1 (S16). In a case where it is determined that
the flag value of the sheet-orientation flag F is 1 (S16: YES),
by the control of the CPU 92, conveying of the envelope at the
slower speed by the first conveyor 64 and the second conveyor
80 is ended and the envelope is conveyed at the normal speed
(S17). In a case where it is determined that the envelope has
not been conveyed to the second conveyor 80 (S15: NO),
processing of S12 through S15 is repeatedly implemented.

In a case where conveying of the envelope at the normal
speed starts (S17), or in a case where it is determined that the
flag value of the sheet-orientation flag F is 0 (S16: NO), the
CPU 92 determines whether the printing on the envelope is
finished (S18). In a case where it is determined that the
printing on the envelope is finished (S18: YES), one execution
of'the program is ended. In a case where it is determined that
the printing on the envelope is not finished (S18: NO), the
CPU 92 repeatedly implements processing of S12 through
S18.

[Functional Structure of Controller 90]

The CPU 92 of the controller 90 executing the above con-
trol program is considered to have a functional structure
shown in FIG. 2 in view of'its execution processing. As shown
in FIG. 2, the CPU 92 includes an orientation detector 120, a
measuring portion 122, an opposite-direction conveyor 124
and a conveying-speed changing portion 126.
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The orientation detector 120 is a functional portion execut-
ing processing of S21 through S27 of the control program,
i.e., a functional portion detecting the orientation of the con-
veyed envelope. The measuring portion 122 is a functional
portion executing processing of S22 and S24 of the control
program, i.e., a functional portion measuring the width of the
envelope. The opposite-direction conveyor 124 is a functional
portion executing processing of S4 through S8 of the control
program, i.e., a functional portion conveying in the opposite
conveying direction in the case where the printing area of the
envelope passes the printable area by the recording head 72.
The conveying-speed changing portion is a functional portion
executing processing of S5 through S7 and S9 through S11 of
the control program, i.e., a functional portion changing the
conveying speed depending on the orientation of the enve-
lope.

In the MFP 10, the conveying speed of the envelope can be
changed depending on the orientation of the envelope while
the envelope is conveyed. Accordingly, for example, in a case
where the envelope is conveyed in such a posture that it is
considered that a probability of occurrence of jamming is
high, the conveying speed of the envelope is made slower than
the normal speed. Therefore, even if the envelope is set in any
orientation, an image can be recorded on the envelope without
jamming.

Modified Embodiment

In the illustrated embodiment, the conveying speed of the
envelope is changed depending whether the flap portion of the
envelope is positioned at the upstream end portion in the
conveying direction while conveying. The illustrated embodi-
ment can be considered that, regarding the recording sheet
such as a regular paper, the conveying speed is changed
depending on an orientation of the recording sheet with
respectto the conveying direction while the recording sheet is
conveyed (the orientation of the envelope in which the flap
portion is positioned at the upstream end portion in the con-
veying direction and the orientation of the envelope in which
the flap portion is positioned at the downstream end portion in
the conveying direction). As a modified embodiment, for
example, the conveying speed may be changed depending
whether the recording sheet is placed and conveyed in such an
orientation that the conveying direction is identical with a
direction of paper fiber forming the recording sheet while the
recording sheet is conveyed. More specifically, in a case
where the recording sheet is a sheet of A4 size, in a case where
a long side of the A4-size recording sheet is parallel to the
direction of paper fiber, the recording sheet is placed such that
the conveying direction is parallel to the long side of the
recording sheet while the recording sheet is conveyed, and the
recording sheet is conveyed such that the conveying direction
is parallel to the long side of the recording sheet. In this case
where the recording sheet is placed and conveyed in such an
orientation that the conveying direction is identical with the
direction of paper fiber, the recording sheet is conveyed such
that the conveying direction coincides with the direction of
paper fiber. In this case, the recording sheet is hardly caught in
the conveying path 40. Therefore, in the case where the
recording sheet is placed and conveyed in such an orientation
that the conveying direction is identical with the direction of
paper fiber while the recording sheet is conveyed, the record-
ing sheet is conveyed at the normal speed. The orientation of
the recording sheet in the case where the conveying direction
is identical with the direction of paper fiber is an example of
a predetermined orientation in the present invention.
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On the other hand, in a case where the recording sheet is
placed and conveyed in such an orientation that the conveying
direction is different from the direction of paper fiber during
conveying, the recording sheet is conveyed such that the
conveying direction is different from the direction of paper
fiber while the recording sheet is conveyed. More specifically,
in the case where the long side of the A4-size recording sheet
is parallel to the direction of fiber as mentioned before, the
recording sheet is placed and conveyed such that the convey-
ing direction is parallel to a short side of the A4-size recording
sheet while the recording sheet is conveyed. In this case, the
recording sheet is easily caught in the conveying path 40.
Therefore, in the case where the recording sheet is placed and
conveyed in such an orientation that the conveying direction
is different from the direction of paper fiber while the record-
ing sheet is conveyed, the recording sheet is conveyed at a
speed slower than the normal speed. Accordingly, occurrence
of jamming in the recording sheet such as a regular paper can
be restrained.

An image-recording control depending on the direction of
paper fiber of the recording sheet is performed by executing
by the CPU 92 of a control program shown in a flow chart of
FIG. 6. Hereinafter, the image-recording control depending
on the direction of paper fiber of the recording sheet will be
described with reference to the flow chart of FIG. 6. Descrip-
tion of the same processing as the print control depending on
the orientation of the envelope shown in FIGS. 3 through 5
will be omitted.

In FIG. 6, processing of S101 is the same as that of S1 in
FIG. 3. Then, the CPU 92 determines whether the conveying
direction is identical with the direction of paper fiber of the
recording sheet while the recording sheet is conveyed (S102).
In a printer portion in the modified embodiment, there is
disposed a switch (not shown) set by a user, and the user sets
the switch to “ON” in a case where the recording sheet is
placed and conveyed in such an orientation that the conveying
direction coincides with the direction of paper fiber of the
recording sheet while the recording sheet is conveyed. In
other words, in a case where the recording sheet is accommo-
dated in the sheet-supply tray 30 such that the recording sheet
can be conveyed in a state in which the direction of paper fiber
of the recording sheet while the recording sheet is conveyed
coincides with the conveying direction, the user sets the
switch to “ON”. For example, in the case where the long side
of the Ad-size recording sheet is parallel to the direction of
paper fiber, the user sets the switch to “ON” in a case where
the recording sheet is placed in the sheet-supply tray 30 such
that the conveying direction is parallel to the long side of the
Ad4-size recording sheet while the recording sheet is con-
veyed. Further, the user sets the switch to “OFF” in a case
where the recording sheet is placed in the sheet-supply tray 30
such that the conveying direction is parallel to the short side of
the A4-size recording sheet while the recording sheet is con-
veyed. That is, the user sets the switch according to whether
the recording sheet is placed such that the conveying direction
is parallel to the long side of the A4-size recording sheet or the
conveying direction is parallel to the short side of the A4-size
recording sheet. Further, in place of the switch, the user may
set the orientation of the recording sheet while the recording
sheet is conveyed by an user settings (the recording sheet is
placed in the sheet-supply tray 30 such that the long side of
the recording sheet is parallel to the conveying direction or
perpendicular to the conveying direction). Accordingly, the
CPU 92 determines that, in a case where the switch is set to
“ON”, the conveying direction is identical with the direction
of paper fiber while the recording sheet is conveyed, and, in a
case where the switch is set to “OFF”, the conveying direction
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is different from the direction of paper fiber while the record-
ing sheet is conveyed. In a case where it is determined that the
switch is set to “ON”, the flag value of the sheet-orientation
flag F is set at 0, and, in a case where it is determined that the
switch is set to “OFF”, the flag value is set at 1.

Processing of S109 through S111 is the same as that of S9
through S11 in FIG. 4. When the recording sheet is conveyed
to the recording portion 36, the operation of the recording
portion 36 is controlled by the CPU 92 such that an upper
portion of print data is recorded on a downstream end portion
of the recording sheet in the conveying direction (S112). In
other words, an image is recorded on the recording sheet in an
order from the upper portion of the print data to the lower
portion thereof. Processing of S115 through S118 is the same
as that of S15 through S18, and, in S118, in a case where it is
determined that the image recording on the recording sheet is
finished, one execution of the program is ended.

In the modified embodiment, a functional portion execut-
ing processing of S102 of the control program corresponds to
the orientation detector 120, and a functional portion execut-
ing processing of S109 through S111 of the control program
corresponds to the conveying-speed changing portion 126.

The present invention is not limited to the illustrated
embodiments. It is to be understood that the present invention
may be embodied with various changes and modifications
that may occur to a person skilled in the art, without departing
from the spirit and scope of the invention defined in the
appended claims. More specifically, for example, when print-
ing is performed on a plurality of envelopes, in a case where
it is determined regarding a first one of the plurality of enve-
lopes that the flap portion is positioned at the downstream end
portion of the envelope in the conveying direction, a second
one and the rest of the plurality of envelops may be conveyed
at the conveying speed changed to be slower than the preset
speed. In this case, even in the conveying path 40 before the
orientation of the envelope is detected by the optical sensor 78
and so on, occurrence of jamming can be restrained.

Though, in the illustrated embodiment and the modified
embodiment, it is described that the CPU 92 executes the
processing shown in FIGS. 3 through 6, instead of the CPU
92, those processing may be executed by the ASIC 102 and
other logic integrated circuits and may be executed in coop-
eration with the CPU 92, the ASIC, and the other logic inte-
grated circuits. Further, those processing may be executed by
software such as program stored in the ROM 94 and may be
executed in cooperation with the software, the CPU 92, the
ASIC 102 and the other logic integrated circuits.

Moreover, though, in the illustrated embodiment, the
widths W1 and W2 of'the envelope are detected by the optical
sensor 78 and the linear encoder 112 disposed at the carriage
74, instead of the optical sensor 78 and the linear encoder 112,
asensor for detecting a width of the envelope may be disposed
on an upstream side of the first conveyor 64 in the conveying
direction. Based on the width detected by the sensor, the
orientation of the envelope may be determined. Further, as
mentioned before, the orientation of the envelope may be
determined by operation of the switch by the user and so on.
In this case, detection of the widths W1, W2 based on the
optical sensor 78 is unnecessary, so that the conveying speed
is determined according to the operation of the switch by the
user. In those cases, processing of S4 through S8 in FIG. 3 is
omitted.

Furthermore, though, in the illustrated embodiment, posi-
tions of the opposite ends of the recording sheet in the direc-
tion perpendicular to the conveying direction are detected by
the optical sensor 78 and the linear encoder 112, and the width
of the recording sheet is measured based on the distance
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between the opposite ends of the recording sheet, a position of
one of the opposite ends of the recording sheet in the direction
perpendicular to the conveying direction may be detected and
the width of the recording sheet may be measured based on
the position of one of the opposite ends of the recording sheet.
In a case where the recording sheet is conveyed in a state in
which a center (a middle) of the recording sheet in the direc-
tion perpendicular to the conveying direction generally coin-
cides with a center of the conveying path 40 in the direction
perpendicular to the conveying direction, the width of the
recording sheet can be measured by detecting the position of
one of the opposite ends of the recording sheet. Therefore, the
width of the recording sheet can be measured in a short time.
In the illustrated embodiment, in S6, such an example is
explained that the envelope is conveyed in the opposite con-
veying direction at the same speed as the preset speed
described before, but the present invention is not limited to
this. The conveying speed in the opposite conveying direction
in S6 may be faster or slower than the preset speed. In this
case, it is preferable that the conveying speed in the opposite
conveying direction in S7 is slower than the above-mentioned
speed. This case can restrain the occurrence of jamming.

What is claimed is:

1. An image recording apparatus comprising:

a sheet supplier configured to supply a recording medium;

a first conveyor configured to convey the recording

medium supplied from the sheet supplier in a conveying
direction;

a recording portion configured to record an image on the

recording medium conveyed by the first conveyor; and

a controller configured to:

detect whether a direction of paper fiber of the recording
medium is parallel to the conveying direction or per-
pendicular to the conveying direction while the
recording medium is conveyed;

set a conveying speed of the recording medium by the
first conveyor to a first speed when it is detected that
the direction of the paper fiber of the recording
medium is perpendicular to the conveying direction;
and

set the conveying speed of the recording medium by the

first conveyer to a second speed that is higher than the
first speed when it is detected that the direction of the
paper fiber of the recording medium is parallel to the
conveying direction.

2. The image recording apparatus according to claim 1,
further comprising a second conveyor located on a down-
stream side of the recording portion in the conveying direc-
tion and configured to convey the recording medium,

wherein the controller is configured to cause at least one of

the first conveyor and the second conveyor to convey,
when a part of the recording medium on which an image
is recorded has passed a recordable image area by the
recording portion, the recording medium in an opposite
conveying direction opposite to the conveying direction.

3. The image recording apparatus according to claim 2,
wherein the controller is configured to set, when the direction
of'the paper fiber of the recording medium is perpendicular to
the conveying direction, a conveying speed of the recording
medium by the second conveyor to a third speed which is
lower than a fourth speed at which the second conveyor con-
veys the recording medium when the direction of the paper
fiber of the recording medium is parallel to the conveying
direction.

4. The image recording apparatus according to claim 1,
further comprising a second conveyor located on a down-
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stream side of the recording portion in the conveying direc-
tion and configured to convey the recording medium,
wherein the controller is configured to keep, in a case
where the conveying speed of the recording medium by
the first conveyor is set to the first speed in a case where
the direction of the paper fiber of the recording medium
is perpendicular to the conveying direction, the convey-
ing speed of the recording medium by the first conveyor
at the first speed until the recording medium is conveyed
to the second conveyor.
5. The image recording apparatus according to claim 1,
wherein the controller is configured to reduce, in a case where
the conveying speed of the recording medium is set to the first
speed in a case where the direction of the paper fiber of the
recording medium is perpendicular to the conveying direc-
tion, the conveying speed of the recording medium as a
dimension of the recording medium in a direction perpen-
dicular to the conveying direction increases.
6. The image recording apparatus according to claim 1,
further comprising a receiver configured to receive an opera-
tion in which a user specifies the direction of the paper fiber,
with respect to the conveying direction of the recording
medium conveyed by the first conveyor,
wherein the controller is configured to detect whether the
direction of the paper fiber of the recording medium is
parallel to or perpendicular to the conveying direction on
the basis of the operation received by the receiver.
7. An image recording apparatus comprising:
a sheet supplier configured to supply a recording medium;
a first conveyor configured to convey the recording
medium supplied from the sheet supplier in a conveying
direction;
a recording portion configured to record an image on the
recording medium conveyed by the first conveyor, the
recording medium consisting of a pair of long sides and
a pair of short sides; and
a controller configured to:
detect whether a direction of the long side of the record-
ing medium is parallel to the conveying direction or
perpendicular to the conveying direction while the
recording medium is conveyed;

set a conveying speed of the recording medium by the
first conveyor to a first speed when it is detected that
the direction of the long side of the recording medium
is perpendicular to the conveying direction;

and

set the conveying speed of the recording medium by the
first conveyer to a second speed that is higher than the
first speed when it is detected that the direction of the
long side of the recording medium is parallel to the
conveying direction.
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8. The image recording apparatus according to claim 7,
further comprising a second conveyor located on a down-
stream side of the recording portion in the conveying direc-
tion and configured to convey the recording medium,

5 wherein the controller is configured to cause at least one of
the first conveyor and the second conveyor to convey,
when a part of the recording medium on which an image
is recorded has passed a recordable image area by the
recording portion, the recording medium in an opposite
conveying direction opposite to the conveying direction.

9. The image recording apparatus according to claim 8,
wherein the controller is configured to set, when the direction
of the long side of the recording medium is perpendicular to
the conveying direction, a conveying speed of the recording
medium by the second conveyor to a third speed which is
lower than a fourth speed at which the second conveyor con-
veys the recording medium when the direction of the long
side of the recording medium is parallel to the conveying
direction.

10. The image recording apparatus according to claim 7,
further comprising a second conveyor located on a down-
stream side of the recording portion in the conveying direc-
tion and configured to convey the recording medium,

wherein the controller is configured to keep, in a case

where the conveying speed of the recording medium by
the first conveyor is set to the first speed in a case where
the direction of the long side of the recording medium is
perpendicular to the conveying direction, the conveying
speed of the recording medium by the first conveyor at
the first speed until the recording medium is conveyed to
the second conveyor.

11. The image recording apparatus according to claim 7,
wherein the controller is configured to reduce, in a case where
the conveying speed of the recording medium is set to the first
speed in a case where the direction of the long side of the
recording medium is perpendicular to the conveying direc-
tion, the conveying speed of the recording medium as a
dimension of the recording medium in a direction perpen-
dicular to the conveying direction increases.

12. The image recording apparatus according to claim 7,
further comprising a receiver configured to receive an opera-
tion in which a user specifies a direction of the long side, with
respect to the conveying direction, of the recording medium
conveyed by the first conveyor,

wherein the controller is configured to detect whether the

direction of the long side of the recording medium is

parallel to or perpendicular to the conveying direction on
the basis of the operation received by the receiver.
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